the Spitz classification, Class 1 category is associated with nearly 100% survival. [2] However, there are patients who are not suitable for ideal repair. These patients present with proximal esophageal pouch as high as up to second thoracic vertebra with distal esophagus opening in trachea as tracheoesophageal fistula. Due to long gap between proximal and distal esophageal segment, tension-free anastomosis is not possible. Therefore, delayed primary repair becomes the compulsion. [3] During the wait for delayed procedure or staged repair, the lung condition may further worsen, first -due to reflux of acidic gastric contents through the tracheoesophageal fistula, [4] second -due to regurgitation of saliva from blind pouch into the trachea, [4] and third -being the inspired air escaping through the fistula which contributes to abdominal distention and this, further complicates the respiratory distress. [5] The purpose of this communication is to report a novel technique of staged repair, where during the time spent waiting for staged repair, the gastroesophageal reflux is abolished by elevating the gastroesophageal junction and temporarily obliterating the esophageal lumen by placing a sling around the cardioesophageal junction during the surgery for gastrostomy and right cervical esophagostomy.
Methods
In the past 1 year, 64 patients of esophageal atresia with or without tracheoesophageal fistula were admitted at our center, out of which 13 patients had pure esophageal atresia.
The upper esophageal pouch was higher than the 3 rd thoracic vertebral level in seven patients [ Figure 1 ]. Two of these seven patients had progressive abdominal distention which led to worsening respiratory distress.
Their weight ranged from 1.7 to 1.8 kg. These patients were selected for staged repair, i.e., right cervical esophagostomy and the gastrostomy through an upper abdominal midline incision with the placement of sling.
After a midline skin incision from Xiphoid process to umbilicus [ Figure 2a ], the linea alba was exposed up to the medial edge of the rectus muscle on both sides. A midline 6-7 mm wide strip of the linea alba was harvested between parallel incisions along the medial edge of the rectus muscle. The strip of linea alba was detached from the umbilical end but left attached to the xiphoid process [ Figure 2b ]. The peritoneum was incised, and the umbilical vein was ligated and divided. The small intestine was packed off with a moist sponge away from the operative field. Downward traction on anterior wall of the stomach with hand over a sponge placed on the anterior wall of the body and fundus of the stomach and upward retraction of the left lobe of the liver brought the cardioesophageal junction clearly into view. Peritoneum was disrupted along the right and left margin of abdominal esophagus. Without damaging the adjacent vasculature, through the disrupted peritoneum on each side, a paraesophageal space was developed with mounted peanut sponges by blunt dissection. Through the space thus created, a right-angled forceps was passed across the posterior wall of the abdominal esophagus exiting on the other side [ Figure 2c ]. Umbilical end of the linea alba strip was grasped and pulled across the gastroesophageal junction taking U-turn for sling effect. Gentle traction on the sling led to the elevation of the cardioesophageal junction, obliterating the Figure 2d ]. A gastrostomy tube was placed through the anterior wall of the stomach. The sling was anchored to edge of rectus sheath at upper end of incision. At this point, the anesthetist was requested to hyperventilate the patient to check for gastric distention or escape of air through the gastrostomy tube. If necessary, tension on the sling was readjusted to stop the escape of air. Anterior and posterior edges of the rectus sheath and peritoneum were approximated using 2-0 polyglactin-910 sutures. Cervical esophagostomy was performed on the right side taking utmost care to spare the recurrent laryngeal nerve and the esophageal branch of the inferior thyroid artery.
After the return of peristalsis and passage of stools, a radio-nuclear scan was done by instilling Tc 99 through the gastrostomy tube. After the demonstration of absence of reflux and absence of radionuclear activity in the lung field [ Figure 3a and b], gastrostomy feeding was commenced.
Outcome measurement includes: (1) prevention of air leak from lower esophagus into stomach, (2) abolition of gastroesophageal reflux, (3) ability to start full gastrostomy feeds and weight gain, and (4) at final stage procedure reversal of occlusion after release of sling.
Final stage repair was done after 6 weeks in one patient by mobilization of right cervical esophagostomy, reversal of occlusion by release of sling in subcutaneous plane, thoracotomy, ligation, and division of tracheoesophageal fistula, and primary tension-free esophageal anastomosis.
Results
After the placement of linea alba sling and elevation of gastroesophageal junction, air leak from fistula stopped in all patients. Radionuclear scan demonstrated abolition of gastro-esophageal reflux in six patients. Weight gain occurred in all patients. One patient expired due to sepsis after burst abdomen. One patient underwent staged repair with reversal of occlusion with release of sling.
Discussion
Thoracotomy, dissection of distal fistula, mobilization of proximal esophagus, and tension-free primary anastomosis to establish esophageal continuity is ideal. Such 1 st successful repair was reported by Haight and Towsley in 1941. [6] Unfortunately, tension-free primary anastomosis is not possible in all patients, especially with long gap atresia. The procedure for lengthening the upper pouch by esophagomyotomy described by Livaditis et al.' [7, 8] is associated with its own complications. [9] [10] [11] [12] Excessive mobilization of lower pouch carries the risk of devascularization, [13] which jeopardizes the success of the primary anastomosis.
Other techniques for long gap atresia like the Kimura technique of extra thoracic lengthening of the esophagus, [14] [15] [16] the Foker technique of using traction sutures through the chest wall, [17, 18] the creation of full thickness anterior flap of upper pouch by Gough and its different variations and modifications [19] [20] [21] [22] [23] are described. These techniques are associated with their own set of problems. [24] [25] [26] [27] There is no report in literature of placing a sling around the cardioesophageal junction to temporarily occlude the lumen of the esophagus to buy time for staged procedure.
Advantages of placing the sling are as follows: (1) It is possible to perform the procedure through the same incision used for gastrostomy. (2) The occlusion of cardioesophageal junction is temporary, because upward traction of sling creates angulation of cardioesophageal junction resulting in reversible occlusion of esophageal lumen but the vascularity of lower esophagus is maintained through the esophageal branches of left gastric artery and aortic branches to the esophagus, which are not obliterated. Since the vascularity is maintained, there will be no ischemia and fibrosis and hence on release of sling, patency of the cardioesophageal junction is restored. (3) The lower end of the esophagus remains stretched due to the sling and it may help in gaining some length of lower esophagus. (4) While we are doing cervical mobilization a circular myotomy can be performed under vision without accident/perforation, enabling tension-free anastomosis yet preserving the natural continuity of the esophagus.
Thus, we have the advantage of buying time to build up the weight, nutritional status, and general condition of the patient by gastrostomy feeding. Since reflux is resolved temporarily, we also get time for pneumonitis to resolve.
Limitations of the procedure are that the problems of esophageal motility, gastroesophageal reflux after esophageal anastomosis, and tracheomalacia may persist even after successful completion of all stages of repair.
Conclusion
The technique of using a sling of the linea alba around the cardioesophageal junction is feasible, through the same access as for gastrostomy. By temporarily abolishing the gastroesophageal reflux and prevention of escape of air from the lower segment of esophagus into stomach, gives time to improve the respiratory and nutritional status of the patient, for a subsequent safer delayed primary anastomosis.
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